Magnetic Effects of Electric Current

1. What is meant by ‘magnetic field’?

The region around a magnet in which the magnetic force of
attraction and repulsion is felt is called a magnetic field.

2. What.: are magnetic field lines?
Magnetic field lines are lines drawn in a magnetic field along

which a hypothetical magnetic north pole would move if it is
free to do so.

3. How is the direction of magnetic field at a point
determined?

The _dlrection of magnetic field at a point can be found by

placing a small magnetic compass at that point. The north

end of the compass indicates the direction of magnetic field at

a point where it is placed.

4. Why does a compass needle get deflected when brought
near a magnet?

The magnetic field of the magnet interacts with the magnetic
field of the compass needle which itself is a small magnet.
This makes the needle deflect.

5. List the properties of magnetic field lines.

i). They are closed and continuous curves. _

ii). They travel from north pole to south pole outside the
magnet and south pole to north pole inside the magnet.

iii). Two magnetic field lines never intersect each other.

iv). Magnetic field lines are close together where the field is

stronger.

6. State right hand thumb rule. ‘
Imagine that you are holding the current carrying conductor
in your right hand such that the thumb points along the
direction of current, then the wrapped fingers will give the

direction of magnetic field.

7. Current flows in the clockwise direction through a circular
loop. What is the direction of magnetic field at the centre of
the loop? K9 _

The direction of magnetic field is into the loop perpendicular

to the plane of the loop.

8. Consider a circular loop of wire lying in the plane of the
table. Let the current pass through the lo?p clocku:isc::. Apply
the right hand rule to find the magnetic field inside and
outside the loop. _ i :
Inside the loop, direction of magnetic field will be downward
and outside the loop it will be directed upward.
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3. .fi{_ow will you Tepreser_zt uniform magnetic field in a region?
niform .magnetl.c ﬁeld In a region is represented by drawing
parallel lines equidistant from each other.

10..What is a solenoid?

{\ coil of many turns of wire, wound in the shape of a cylinder
1s called a solenoid.

11. What is the shape of magnetic field inside a long straight
current carrying solenoid?

There is pnlfo.rm' ma}gnetic field inside a solenoid. Therefore,
the filed lines inside it are in the form parallel, straight lines.

..12.-State the factors on which the strength of magnetic field
inside a current carrying solenoid depend upon.

The magnetic field strength inside a solenoid depends upon
the i) si:{ength of the current ii) number of turns in the coil
and 1ii) the nature of the core material.

13.How does a solenoid behave like a magnet?

The magnetic field in a circular loop is along its axis. When a
current flows through a solenoid, the magnetic fields
produced by the turns in the coil gets added up resulting in
the shape of a field created by a bar magnet.

14. How can you determine the north and South Pole of a
current carrying solenoid using a bar magnet?

Suspend the bar magnet freely on a string. Bring the north
pole of the magnet near one end of the current carrying
solenoid. If it is repelled, that end of the solenoid is north and

if it is attracted that end is south pole

15. What is an electromagnet? Why is steel unsuitable as

core of electromagnet?
An electromagnet is a soft iron bar placed inside a solenoid.

When-a current flows through the solenoid, the iron bar gets
magnetized. Steel is unsuitable as the core as it changes into

a permanent magnet.

16. State three uses of electromagnets.
Electromagnets are used in electric bells, telephones and

electric motors.

17. State Fleming’s left hand rule.
Stretch the thumb forefinger and second finger of your left

hand such that they are mutually per_pendicular. If the first
finger points in the direction of magnetic field and t_he sgcor}d
finger in the direction of current, then_thc thumb will point in
the direction of motion or the force acting on the condluq_tor._
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18. When is the

Jorce experi »
conductor place perienced by a current carrying

et .d in a magnetic field largest?
> loree experienced by a curr i

' nee a current carrying oc ot

n-a magnetic field is larpest when the }\,,]ilrj;% (t,prl.du;,tor e
S largest Nedircction of current ig
at right angles (o the magnectic field. e

19. Which properties of a
proton may cha
Jreely in a magnetic Jield? g e when it moves

As A1.;hc proton moves in a magnetic ficld the direction of
l‘notlon. may change due to the force acting on it. This will
result in a change in velocity and momentum of the proton.

20. A positively charged particle (alpha particle) projected
towards west is deflected towards north by a magnetic field.
What is the direction of magnetic field?

Current is towards west and the force is towards north. So, by

Fleming’s left hand rule magnetic field is in the upward
direction.

21. State the factors on which the force acting on a current
carrying conductor placed in a magnetic field depend upon.
Force acting on current carrying conductor placed in a
magnetic field depends upon i) Strength of the magnetic field,
ii) length of the conductor in the magnetic field and ii) the
intensity of current flowing through it.

22. Define electromagnetic induction.
The phenomenon of inducing a current in a coil placed in a
changing magnetic field is called electromagnetic induction.

23. State two ways to induce current in a coil.

i) Move a magnet into or out of the coil .

ii) Place another coi to it and pass an alternating current
through it.

25 Nametwo rces whi mduce alternating current.

rs in the power station.

;és',:.'ca‘mmonly used in electric
OﬂiéSﬁOf :électrical appliances.

betakento avoid overloading of
ces should not be operated on a

calapphances should not be
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28. Ex lai
Supply.p an  short Circuit and overloading in an electric
Short circy;
Contacfﬂzl\;?iﬁt_ea\él}}:en the live and neutre'd wire gets in direct
short circuit. Dy ‘Oother due to damaged insulation, it is called
decreases té - ring short circuit, the resistance in the circuit
current flow th Very Smal.l va.lue. Th1§ makes a very large
rough the circuit. The wire gets heated up and
may result in the outbreak of fire.
OVerloading- Every electric circuit has a limit for the current
that can flow through it. If too many high power appliances
are switched on at the same time, the current flowing through
the circuit may exceed this limit. Excess current flow will heat
up the wire, resulting in fire. A fuse of proper rating will
prevent fire by cutting off the current flow.

29..What is the function of an earth wire? Why is it necessary
to earth metallic appliances? o
Sometimes the insulation of live wire is torn and it touches
the metal body of the appliance. This makes tpe current ﬂow
to the metal body and the user may get electric Shock'as T.he
current passes through his body to the ground. An egrth “Etl;e
is a thick copper wire connected from the metal body to the
d. As the earth wire is a better qonductor than the
hu(.)rlrllnan' body the current flows through it and protects the

user from electric shock.
What is the difference between direct current and
30.

i rrent? _ . ; .
altemaﬁnirﬁnt which always flows in one direction is called
A Sf.:eadtycflrrent A current which reverses the ﬂoc*lw aic reg1t1ilar
a difeg 0 i in a second is calle ernating
;i time, many times
intervals Of

curr ent.

tst' lds

' -<f three sources of magnetic ﬁe

1:\;/11.;1&3 electric current and moving charges.
a 5, elec

; g . " is the S’l.ape Of magneﬁc ﬁeld when current 1i1s
o d through a straight conductor? f céntric circles in
» g field produced 1is in the form ot con

~ MagnetiC ular to the direction of current.

a plaﬂe perpendic
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